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(54) IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To print on an OHP sheet without deteriorating the image surface due to 
beading by giving ink containing specific amount of surfactant in a specific range to a medium to be 

son mnM T- T™* "* reC6iVin9 ^ and binder as main components. 

SOLUTION: An mk jet recording system has a plurality of recording elements placed side by side and forms 
an .mage by scanning in the direction different from the juxtaposing direction. In this case, an image can be 
formed without generating beading even in the case of printing on an OHP sheet by giving ink containing 0 2 
to 5.0*. /o of surfactant to a medium to be recorded having a porous ink receiving layer containing alumina 
having a boehm,te structure and binder as main components on a base material at 3x10-3 to 8x10- 
3mg/mm2 sec. In this case, when the ink containing the surfactant is recorded on the medium the printing 
time interval per unit amount of the ink is increased to form a color image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated 



CLAIMS 



[Claim] 

[Claim 1] In the image formation technique by the ink-jet formula which scans the record head which carried out the 
juxtaposition of two or more record elements in the orientation different from two or more preparations and this record 
element juxtaposition orientation, and forms a picture image As opposed to the record medium-ed with the porous 
material ink acceptance layer which makes a principal component the hydrated alumina which has Boehmite structure 
on a base material, and a binder The image formation technique characterized by giving the ink which contains a 
surfactant 0.2 to 5.0% of the weight in the domain of 3xl0-3mg/mm2sec - 8x10-3 mg/mm2 sec. 
[Claim 2] The image formation technique given in the claim 1 characterized by forming a color picture by scanning of 
multiple times to the same scanning field when recording the ink containing the aforementioned surfactant to the 
aforementioned record medium. 

[Claim 3] The claim 1 characterized by making the printing time interval per unit quantity of ink increase, and forming 
a color picture when recording the ink containing the aforementioned surfactant to the aforementioned record medium, 
or the image formation technique given in 2. 

[Claim 4] The image formation technique given in the claims 1-3 which make heat energy act on ink and make an ink 
drop breathe out. 



[Translation done ] 
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DETAILED DESCRIPTION 

[Detailed description] 
[0001] 



[The technical field to which invention belongs] this invention relates to the image formation technicue for the record 



[0002] 



[Prior art] In recent years, an ink-jet recording mode makes the minute droplet of ink fly from a minute nozzle bv 
vanous working pnnciples, was made to adhere to record media-ed, such as paper and OHpTeeT records a nicm 
TfT' "h T CtCr ' 6tC ' WhiGh characteris ^ f^ure with easy formation'ofsmall lightw ig t iZovement" 
speed, reduct.on ,n an amb.ent no.se, color-izing, etc., as a recording device of vanous pictoe imagT 

™ tlon devlce and began to be used for various kinds of intended use g 
K hT ' V s s P readin g, easi 'y t the beautiful ink jet printer of ink coloring ], and q, 
the spread of personal computers for a creation of OHP sheet for presentations as the outgoim 

ZwT he"^ W ' th th 7 er h S ° na] C T PUt6r ' Vari ° US graphicS ' and 3 P ictorial P-ture Sge 
UU04 Ihe picture image fnrthprmnrp fnrmoH K„ ti,^ f,,n . . . . s 



'■ , . ~ ~" ,v " "-"'5' cu *- a » d 'ecoruing aeviceot vanous picture maees beeins an 

nnmT, " ^ md began t0 be used for various kinds of intended use g 8 

the wil^of f^' ft Ugb C ° at PaP f t0 bC conve "tionally used as a record medium-ed in the ink-jet formula 
the width of face of he record med.um for the ink jets for offices-ed is also spreading, a thing recently recordablTalso 
■n the so-called regular paper (a regular paper copying machine form or PPC form) begins to be demanded and the 

mnn ft TS r ^f^*?** JCt printer which im P roved record ink "as also begun tc ' 
0006 OHP sheet for ink let nrintprs ic th^ r™r, n „™ t : c n... • . . 



mnnAi mo ^ ,1 "t JU,1 " cnt;e lnK J et P r, nter wrnch improved record ink has also begun to appear 
L0006] OHP sheet for ink jet printers is the configuration of generally having prepared the ink absorotion laver on h», P 
matenals, such as transparent PET. An ink absorption layer has the type of absorbing a color by 2 ting ofthe resin 
ab orption type swollen includi ng ink, and the type which holds ink by the void of a porous laye or an elec XrostlT 
attraction. Furthermore, ,t is a th.ng adapting OHP sheet for ink jet printers, and the high-gloss film of the XSranh 
tone which made the transparent base material of OHP sheet the white base materia, isalso put o Tthe ^market Th re are 
followings as ink improved by regular paper correspondence. In order to improve the permeab \Z of ink n a 

fh^rfor atc^hic^dS'd 9 ^ 6 [ ^ t0 ] ° ffiCia : reP ° rt ' and 3 ^^-^432^^^ da report 
tne ink tor a record which added the surfactant in ink is nd cared In thi« inL- — u • F . ' 



7 are placed in parallel, and the record head unit 9 carried in carriage 8 scans nght and left The heads 9Y 9M and 9C 
of yellow, a Magenta cyanogen, and four colors of black and 9Bk are earned in carriage 8 and the ink tlnk of ?our 

ZZordztZt H A ' th0U8 V h H e Prim Width [ CVery ] inte ™ ittent feed of t^ record head s carrTd ou when 
the recorded material 5 has suspended the recorded material 5, the record head 9 is scanned in the orientahon of P and 
carnes out the regurgitation ofthe ink drop according to the picture signal orientation ot P, and 
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[0008] 



InVe " ti0 t n ;. A ' th ° u g h th f e is ^ advantage which can print the aforementioned ink in the regular oaner 

l" Der Cnt ' cal m,celle eoncentrauon - until - in the ink which made concentration high the primed mk % 
mnnoi a k °7 * mk acce P tance Ia yer, and " is easy to generate a beading § ' P 
S ™ b . ead,ng ; s two ° r more ink dr °P lets Priced by the record medium-ed condensing with surface tension on a 
SiTbtlTejJSr-^ and , beCOmi ^ a h ^ dr °P ,et ^ and if this oLrs, ^oT^ZT 
mm m bead-like nk w.ll arise in a record p.cture image, and it will lead to a picture image degradation 

[001 n US1 " 8 COrrespondin « to the re g ular P a P er generate eve 



7T S ° 1Vin8 a teChni ?' Pr ° blem] The above-mentioned purpose is attained by the following invention 
S^ieTuS^Sn 864 ^ lma8C f ° rmati r - teChniqUe by lnk - J6t f ° mUla Wh ' ch scansTfe o d h °ad which 
a7xi l^ZlT T H T ^ ?™ reCOrd elememS in th£ ° rientati0n different from two ° r ™™ Preparations 
and this orientation of a record element juxtapos.tion, and forms a picture image. As opposed to the record medium ed 

BoehmL P T U r atenal i : nk aCCepta " Ce ' ayer WhiGh mak6S 3 P nnci P al com P 0 " e "t theSdrated^S^^Sr 

e f tniCtUre °" 3 b3S " matenal ' and a binder 14 is the image formation technique characterized by ZnL the ink 
which contams a surfactant 0.2 to 5.0% of the weight by 3xl0-3mg/mm2sec - 8x10-3 mg/mm2 sec ^ § § 

[Gestalt of implementation of invention] According to an invention-in this prmii^t;™ . • , , ■• 

easy to generate by the late med.m of tie ink abso^ion l*et^ 

conspicuous when the amount of ink printed by per a unit area and unit time on a record medTum J ^incrTases 
SsTrotrv t e v" , 1 * 3 °T e H ti0ned SheCtS by thC high-humidity/temperature SvTonmeS^d that an 
;tte°Se y Thtx^^ by degradati °" ° f a " ab -P"°" w,h the 

r001 31 In thf" inL--i*»t rppnrHJrn A^,;„ n .,,u:„u I 1 ... _ . 



~- — " u ^^yiamcu in uctaii oeiow 

SI 1 " in t jCt reC °; dinS dCViCe Which makeS heat ener §y act on the ink of aforementioned drawing i and makes 
Zn XtZ t ° Ut ' dUty , Pnnted tHe gradati ° n Pattern ° f ec ! ual 16 phases to OHP ^eet for CJ1 TbyCanon Inc 
400dni InH h C m T mUm ValU6S ? 200% (2 COl ° r S0Hd) ° f maximums on the record he a d (per mm about! 6 nozzles) of 
400dp, and the mk regurgrtat.on frequency of 4kHz. Duty 100% is the amount of the maximum ink of per record head 

m unt ( - of^ !. n n d ? "5 1 16x16 hitS » P ri " ted : ink ~ staining - having^a'surti 



... - % - 0.2 - % -1.0 - % - five - % - seven - % - having changed"--"a printing - (- a -) - (- e -) 
of a NonTo'n system " ^ NoriM 465 (trade " ame ) b * the **** chemistrV company 



obtaining - 



[0014] In (a) although the beading was not generated, it was the order of (b) to (e), and headings occurred freauentlv 
bad bv he a b H piCt " re : mage beCame b3d 35 duty beCame hi ^ h - That is < il was ^served thatfpictur'm ge'becomes 
^SntlT„^ e ' nCreaSe m am ° Um ° f Pnmed PCr a " inCrCaSe and Unit area of the amounts the 



surfactant 



[0015] Next, the surfactant content in use and ink also made the same record head as the aforementioned experiment 
di f ^e 8 oS7 qU T' h 0HP ShCet id6ntity ((a) - (6)) ' and 2 ° 0% ' 311 du * P- ted the P nn ing Ze ' 
rtc^ma«^X^ anCC ' T am ° rOUS 8,anCe 35 ' S6COnd ' 2 SeC ° nds ' and 3 Seconds ' a " d observed the 
and 2 second, nffl f ? 8 ZVft°f f° nS P 1CU0US and the bead ing was observed for 1 or 3 seconds of (e) for 1 
mn 2 , tu S °^ (d) f ° r 1 SeC0nd of (a) " < c > m 3 seconds ( 2 ' 3 seconds of - (c), and (d)) 

[0016] This result (a) - (e) It turns out that a degradation of the picture image according [ the way which lengthened 
pnnting time difference on the whole ] to a beading is small. That is, when printing the ink of a certain constant it 
£ms out that the way with few amounts of ink printed to per unit time is good about a beading " 

TJ^rZS^T Ca " makC 3 bCadm8 mkigate ^ h0,dm8 d ° Wn 3 Unit area and ' he amount of ink P ri "ted 

[001 8] Although it becomes the cure against a beading to enlarge 0 1 - 5.0% and printing time difference from picture 
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[mg/njm2 sec]. As a surfactant used by the technique of this invention, a Nonion system is desirable J 8 

mmm P i e] Herea f ter ' althou 8 h an exam P' e ex P lain * this invention concretely, this invention is not limited to these 
Biteffi it°hTl S ,f h6ad H 9 f ° f he3d 9M ° f 9C ° f Cyan ^ en ' and a Magenta i d Y o? enow anc 

ronTnt? k , Perf ° rm fU " COl ° r image reC ° rdin 8' P erf °™ng a serial scan ' 3n8ed 

nto IJo^rZnVuTef thl r ^Tr^TV" 8 ^ J C0 ' 0r priming W3S made the "^chrome printing [ twice ] 
oHnf * 8 , f ° Um ° f mk ° f the monochr onie printing by 16x16 dots of hits as 100% In the flow rate 

[0022] mk coloi • Y : C.I. - direct - yellow 86M : C.I. acid red 35C . C.I. - direct - blue 199Bk C I hood black 2 
^S^I^Z (tradename) C ° mPany ^ ^ -Po^on^itcSeink, 

Color : The three sections Diethylene glycol : The five sections Polyethylene glycol The ten sections Water Th^ «7 
sections Ink composition 2 (monochrome ink, surfactant addition, each weigh? section 

color ink c : : 1 0 section ink d 80 section-surfactant 5.0 section ink e : Addition [ 7.0 section diethylene-elvcol / 5 

iz £ 3 S; e " 8,yco, : 10 section water ; ] : The five sections (section) s " rfactant: ™ » SS™^ 

OHP sheet regular paper proper evaluation ink absorption time for CJ made from OHP sheet key ****** Inc 10 

T y thm8 10 be /' 8Ular Paper Pr ° per ****' and when there was "o o^et in piles about other papers 
c^trf^ 

b 7 e°ad secti 7 r adin / eval r on bead,ng ,evei ^^^™^*^% 5 ^r 

and E 11 ?unLitable ^ ^ C ° mPared ^ ^ * * ° Which corres P onds to **** a! A-C a nT****** 
[0023] In example 1 this example, the Magenta 100% ink of a total of 200% was printed cyano 100% usine the 

miT^Z T T PnntinS ° f 3 Pnnting ° f ° ne linC W3S Perf0rmed With two sca "* (two pass printing) 

[0024] Based on drawmj ; 3 , a two pass pnnting is explained in detail. 1 scan scale division print only cyanogen' and a 
Magenta ,s not printed ( dramn f 3 of 1st line 1 scan scale division). A head scans time with h being the'same to a 
of Is 1 fne^ scan sc f ? fT™ *1 P "u ^ * Ma8enta ™ d ^™ does not P^ them drawing ■ 

now That loZv uT^ T^u ^ PnntmS ° f the Cyan0gen ° f the 1 st line and a Magenta was made 
now. 1 hat is, one line will be printed with 2 times of scans 

[0025] Next only the width of face of a head carries out feed of the recorded material in the orientation of vertical 
canning, and a pnnting of the 2nd line is performed. In 1 scan scale division, cyanogen ( drawing 3 o ? 2nd tine 1 scan 

1 k the V ,'t I ^ SCan SCa,C dlVlsion P" nt the Magema ( of 2nd line 2 -an\cal^ivision) ofthe 2nd fne 

00261 O t * T T Pnntmg Perf0mlS 3 fU " COl ° r Printing by rCpeating this after the 2nd "«« to the las, line 

So SStlS P " n,lng : S 3 USUal Serial SCa " Printing ' 3nd is Printed with one one scan. That 

[0028] Using example of comparison 2 ink a-e, the amount of printing ink was changed, as shown in Table 1 and the 
beading evaluation shown in Table 1 like an example 1 was obtained except having performed the priiting by one-pass 

[0029] In example 2 this example, the Magenta 100% ink of a total of 200% was pnnted cyano 100% like the 
aforementioned example 1 using the aforementioned printer, this example - a pnnting of oneln - w scans _ 

ZZnfoTTa? T ST ng) " a ' th , 0Ugh , h iS SamC 35 th3t ° f a " eXamp ' e 1 at the time < the -odah> and the 
amount of ink of ink which are pnnted w,th each scan differ from each other That is, although the example 1 was the 
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two pass printing for every color like [ 1 scan scale division / with cyanogen and 2 scan scale division 1 the- \a ♦ ■ 

.h,t i, is reverse alternate alike and 2 scan Sate division are prime? and tare are To E , ™ f e ™' e 1 u " d « rs '»"< 1 
SeltToSed USe " eX "" Ple rt™^™ 3 ink » =• ■>' PH»«d like ,he example 2 and the result shown in 

[0034] 
[Table 1] 
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DRAWINGS 

[ Drawing_L ] 
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[ DrawmgJi ] 
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[ Drawing_2 ] 
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